Background This phase 3 trial is the first to evaluate the efficacy and safety of treatment with the systemic TNF-a
Introduction
Psoriasis is a chronic inflammatory skin disease, characterized by scaly, erythematous, well-defined papules and plaques, and is associated with comorbidities [1] [2] [3] [4] including psoriatic arthritis, depression, cardiovascular disease, obesity, diabetes and Crohn's disease. Psoriasis together with its attendant comorbidities, markedly impairs quality-of-life for these patients. The most common type of psoriasis is plaque psoriasis. 5 A major role in plaque formation is played by cytokines released from cutaneous antigen-presenting cells, T cells and keratinocytes. 6 A key proinflammatory cytokine involved with the pathogenesis of psoriasis is tumour necrosis factor alpha (TNF-a).
The prevalence of psoriasis in China is approximately 0.12-0.47%, and has increased fourfold over the past 25 years. 7 Treatment options in China for chronic plaque psoriasis include topical agents, phototherapy, traditional Chinese medicine and systemic agents such as methotrexate, cyclosporine, corticosteroids, [8] [9] [10] as well as etanercept and infliximab, which are the only biologic agents approved by the State Food and Drug Administration (SFDA) for treatment of psoriasis in China. Adalimumab, a fully human, IgG1 monoclonal antibody specific for TNF-a, is a systemic biologic agent currently approved in the United States, Europe and Japan for the treatment of a wide range of inflammatory diseases, including plaque psoriasis, and has been approved in China for the treatment of rheumatoid arthritis and ankylosing spondylitis.
We report results from a phase 3, randomized, placebocontrolled, double-blind trial that is the first to evaluate the efficacy and safety of adalimumab treatment for Chinese patients with moderate-to-severe plaque psoriasis (clinicaltrials.gov NCT01646073).
Methods
An independent ethics committee or institutional review board, in compliance with Good Clinical Practice, reviewed and approved the study protocol and other study-related documents, and the ethical, scientific and medical appropriateness of the study prior to its conduct. The study was conducted according to the protocol, International Conference on Harmonisation guidelines, applicable regulations and guidelines governing clinical study conduct and the ethical principles originating in the Declaration of Helsinki. Prior to any study-related events, patients reviewed and signed an informed consent.
Patients
Adult men and women (18 years of age or older) were included in the study if they had a diagnosis of psoriasis for at least 6 months, and stable plaque psoriasis for at least 2 months before the screening and baseline visits. At baseline, patients had moderate-to-severe disease, and had failed to respond to or were intolerant to previous systemic therapy. Prior to enrolment, patients were evaluated for latent tuberculosis by means of a purified protein derivative or a T-spot test. Patients were excluded from the study if they had previous exposure to a biologic treatment or received other systemic therapies for psoriasis within 28 days of baseline. Details can be found in the Appendix.
Procedures
This phase 3, multicentre study included a 30-day screening period followed by a 12-week, double-blind, placebo-controlled Period A, a subsequent 12-week, open-label Period B, followed by a 70-day follow-up visit after the final dose of the study drug. Patients in Period A were randomized 4 : 1 to receive adalimumab 40 mg every-other-week (following a single 80 mg dose), or matching placebo. All patients in Period B received adalimumab 40 mg every-other-week starting at week 13, following a single, blinded dose at week 12 of adalimumab 80 mg (for patients randomized to placebo in Period A) or matching placebo (for patients randomized to adalimumab in Period A). Dose groups in Period B are identified by the drug received in Periods A and B; that is, adalimumab/adalimumab or placebo/ adalimumab.
The primary efficacy endpoint was the proportion of patients achieving at least a 75% reduction in Psoriasis Area Severity Index score (PASI 75) at week 12 relative to the baseline score. Scores for PASI can range from 0 to 72, where higher scores indicate greater psoriasis severity. Secondary endpoints included the proportion of patients achieving PASI 75 at other time points, PASI 90 or PASI 100, and the proportion achieving Physicians Global Assessment (PGA) score of 0 or 1 on a disease severity scale from 0 to 5, where 0 is clear, 1 minimal, 2 mild and ≥3 moderate to severe. Other secondary endpoints included the mean change from baseline in Dermatology Life Quality Index (DLQI) scores, which ranged from 0 to 30, where effect on a patient's life was scored as follows: 0-1 no effect, 2-5 small, 6-10 moderate, 11-20 very large, 21-30 extremely large.
11 Achievement of PASI 75 by subgroups of bodyweight and body mass index (BMI) was also analysed. Effect of bodily pain due to psoriasis on activities of daily living, measured in the SF-36 Health Status Survey (0 great effect to 100 no effect), was also reported. All patients who received at least one dose of study drug were analysed for safety in Period A (Safety Population A) and for patients who received at least one dose of adalimumab in Periods A or B of the study (All-adalimumab Population). Treatment-emergent adverse events (referred to hereon as 'adverse events') were those with onset or worsening after the first studydrug injection, and within 70 days after the last study-drug injection. The number of adverse events was tabulated using the Medical Dictionary for Drug Regulatory Activities (MedDRA â )
Statistical analyses
system organ class and preferred term. Comparisons of adverse events between treatment groups in Period A were performed using Fisher's exact tests and one-way analysis of variance. All statistical tests were two-tailed with a significance level of 0.05. Statistical analyses were performed using SAS â (SAS Institute Inc., Cary, NC, USA). Missing data were handled using non-responder imputation (NRI) for categorical variables and last-observation-carried-forward (LOCF) for continuous variables.
Results
This study was conducted from 14 In Period A, the majority of patients (60.7% overall; 59.5% adalimumab; 65.5% for placebo) received concomitant medications. All patients in Period A reported using at least one prior medication for treatment of psoriasis, most frequently (≥10% of patients in any group) acitretin, methotrexate and unspecified herbal medications.
Efficacy
Treatment response rates are shown in Fig. 1 . In Period A, a statistically significantly higher proportion of patients in the adalimumab group (77.8%) compared with placebo (11.5%) achieved the primary endpoint of PASI 75 at week 12 (P < 0.001). The rate for achieving PASI 90 and PASI 100 at week 12 was also statistically significantly higher in the adalimumab group than the placebo group (PASI 90: 55.6% vs. 3.4%; PASI 100: 13.3% vs. 1.1%). For patients receiving adalimumab in Period A, PASI 75, 90 and 100 response rates further increased across Period B to week 24 after continuing adalimumab treatment (87.7%, 76.3% and 35.7% respectively), and rates at week 24 for patients who switched from placebo to adalimumab were 90.6%, 75.3% and 34.1% respectively. PASI 75 response at week 12 was achieved by more than 75% of patients in the adalimumab group across patient subgroup categories of bodyweight (<69 vs. ≥69 kg) and BMI (<25 vs. ≥25 kg/m 2 ). Statistically significant differences (P < 0.001)
were observed between adalimumab and placebo in each of these subgroups (Fig. 2a) , as well as in other patient subgroups of age, gender, disease duration and psoriatic arthritis at baseline (Fig. 2b) . The adalimumab group experienced significantly greater PGA 0/1 response rates at week 12 (80.5%) than the placebo group (14.9%), and rates further increased in the adalimumab group by week 24 (83.8%). Patients in the placebo group who switched to adalimumab in Period B reached a response rate of 89.4% by week 24 (Fig. A2a) . The adalimumab group experienced a significantly greater mean reduction in DLQI scores from baseline at week 12 (À9.07) than the placebo group (À4.17), and the reduction continued for the adalimumab group to week 24 (À9.95). Patients in the placebo group who switched to adalimumab in Period B reached a reduction in DLQI score of À9.68 by week 24 (Fig. A2b) .
Patients in the adalimumab group experienced a significantly greater increase (mean) from baseline to week 12 in SF-36 Health Status Survey scores for body pain due to psoriasis (8.34) than the placebo group (2.50; mean difference 5.84, P < 0.001; LOCF), and the increase continued for the adalimumab group to week 24 (9.82). Patients in the placebo group who switched to adalimumab in Period B reached a score increase of 9.01 by week 24. Increased scores indicate improvement.
Safety
Adverse events (Table 2) were reported by 37.9% and 46.7% in the Period A placebo and adalimumab groups, respectively, and by 63.4% in the All-adalimumab Population ( events per 100 patient years (E/100PY)]. The most common adverse event was upper respiratory tract infection (Period A: 6.9% and 10.1% in the placebo and adalimumab groups respectively; All-adalimumab Population: 16.1%). Serious adverse events rates in Period A were 3.4% and 1.2% in the placebo and adalimumab groups, respectively, and 3.5% (9.0 E/100PY) in the All-adalimumab Population. Serious infections occurred in 1.2% of the All-adalimumab Population (2.5 E/100PY) and in no patient in Period A. These included lung infection, pneumonia and tuberculosis, each reported by two patients ( Table 2 ). One of the two patients with serious infection of tuberculosis received placebo/adalimumab and experienced active tuberculosis on Day 196 post study. This patient had an abnormal baseline chest X-ray with no evidence of calcified granulomas, or pleural thickening or scarring, and had a negative purified protein derivative test. The second patient received adalimumab/adalimumab and experienced active, lymph node tuberculosis on Day 155 in Period B. At baseline, this patient had a normal chest X-ray and a negative purified protein derivative test. Both patients received treatment and completed the study, and both events were considered to be possibly related to the study drug. Two patients in the adalimumab/adalimumab group each experienced a serious adverse event of malignancy in Period B (gastric cancer not related to adalimumab, and endometrial cancer, possibly related to adalimumab). No cases of non-melanoma skin cancer, lymphoma or demyelinating disease were reported during the study. There was one death during the study, attributed to chronic heart failure in a 37-year-old male non-smoker with no known risk factors, who was in the adalimumab/adalimumab group. On day 109, the patient experienced a non-serious upper respiratory infection and by day 113, also had a fever, tachycardia and asthma-like symptoms. On day 114, he experienced a pulmonary infection, severe myocarditis and arrhythmia along with chronic heart failure (all were considered possibly related to adalimumab), was admitted to the hospital and treated with medications. The following day, he experienced arrhythmia, which was unsuccessfully treated, and died.
Discussion
This study is the first to evaluate adalimumab treatment for Chinese patients with psoriasis. This phase 3 study demonstrated efficacy and rapid onset of therapeutic response as measured by achievement of PASI 75/90/100, PGA 0 or 1, as well as by improvement in DLQI. Disease burden at baseline was relatively higher than populations of psoriasis patients in other adalimumab trials. [12] [13] [14] At the beginning of this trial, patients had a mean PASI score of 27.7, an affected mean body surface area of 42% and mean DLQI score of 14.5. While bodyweight was lower than for psoriasis patients in other adalimumab trials, 12,14 a substantial fraction (40.2%) in this trial were nonetheless overweight or obese (BMI ≥25 kg/m 2 ).
The treatment effect in this trial is consistent with other clinical trials for psoriasis conducted in North America or Europe. 12, 14 In trials of western and Japanese patients (REVEAL and a phase 2/3 trial respectively), 12,15 PASI 75 was achieved by the majority of ADA every-other-week patients at weeks 12, 16 and 24 (Table A2 ). The response was significantly greater for all three studies at week 12, and at weeks 16 and 24 of REVEAL and the Japanese study (this study did not evaluate treatment response after week 12). These results were despite some baseline differences among the studies' populations (Table A1) : the Japanese trial had more male patients compared with this study or REVEAL, and REVEAL patients had higher bodyweight and longer duration of psoriasis. Compared to the Western European and North American populations studied in prior adalimumab trials, the Chinese population in this study had a higher percentage of psoriasis-affected body surface area, and higher PASI scores, which is more similar to the previously conducted Japanese study. Similar differences in baseline characteristics have been seen for Asian vs. western patients in trials of other biologic treatments for psoriasis. 16 In this study, improvement in quality-of-life and reduction in pain, important aspects of response to psoriasis treatment especially for patients with moderate-to-severe disease, 17 are consistent with other adalimumab trial results. 12, 14 Safety outcomes in this population were generally favourable and consistent with those observed in previous trials of adalimumab treatment for moderate-to-severe plaque psoriasis. 12, 14 The rates of serious adverse events, serious infections and discontinuation of study drug due to adverse events were low across all treatment groups. No cases of non-melanoma skin cancer, lymphoma or demyelinating disease were reported during the study. The event of tuberculosis reported by two patients is noteworthy, as tuberculosis has been associated with TNF-a therapy. 18 Although it is generally a rare event globally, 18 the high incidence of tuberculosis in China 19 underscores the importance of tuberculosis screening and adequate prophylaxis when appropriate, prior to adalimumab treatment in Chinese patients. Limitations of this study include that the duration of the treatment period did not span enough time to evaluate longterm efficacy and safety, and that an active comparator consisting of other systemic treatments was not included in this trial.
In this 24-week study of Chinese patients with moderate-tosevere plaque psoriasis, a significantly greater proportion of patients receiving adalimumab achieved PASI 75 and PGA 0 or 1 at week 12 compared with placebo, and efficacy was sustained for 24 weeks. Compared with placebo, adalimumab also demonstrated a significant and rapid improvement of psoriasis and a significantly greater improvement in quality-of-life and pain scores. Safety results were consistent with the known adalimumab safety profile, and no new safety signals were identified within the 24 weeks of adalimumab treatment. †Does not include serious infections which are listed separately. ‡A patient reporting ≥2 different preferred terms within the same organ class is counted only once.
§Endometrial cancer and gastric cancer. ¶Vertebral fracture (adalimumab) and tibia fracture (adalimumab/adalimumab). **Tuberculosis (placebo/adalimumab) and lymph node tuberculosis (adalimumab/adalimumab). There were no reports of opportunistic infection, malignancy or demyelinating disorder in Safety Population A. There were no reports of opportunistic infections excluding TB, no reports of lymphoma, non-melanoma skin cancer, hepatosplenic T-cell lymphoma, leukaemia, melanoma or demyelinating disorder in Safety Population B. AE, treatment-emergent adverse event; E/100PY, events per 100 patient years.
